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REPLY TO
ATTN OF: 71-FM22-36 rEB 1 ;~ 1971

MEMORANDUM TO: Informal Distribution

FROM : FM2/Landing Analysis Branch

SUBJECT : Preliminary postflight of Apollo 14 1M descent

Enclosed is a preliminary look at ,the Apollo 14 1M powered descent.
Table I is a listing of actual events related to time and PGNCS

indicated altitude. Figures 1 and 2 illustrate the trajectory
characteristics of the landing phase during p-66 operation. Notice

that the automatic landing point was approximately 1300 ft short of

the actual landing point. The correction of this range difference

accounts for the major portion of the flight time in p-66 as is

illustrated in figure 3. Figure 3 also illustrates the altitude time

history of previous landings for comparison. The actual maneuver took

70 seconds longer than the automatic nominal (12:42 compared to 11:32).

The vertical descent profile closely matches the nominal, beginning

at approximately 100 ft altitude at an altitude rate of approximately

3 fps. The 3 fps rate of descent was maintained to touchdown. The

time remaining till BINGO was 46 seconds which indicates a usable

propellant remaining of approximately 614 Ibs.

The data will be updated and expanded as more flight data becomes
available.

Willis M. Bolt

APPROVED BY:

Enclosures

Distribution:

(See attached page)

/~~~~ -rq/-Fl~~e~ett

Chief, Landing Analysis Branch
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TABLE I

APOLLO 14 POWERED DESCENT EVENT TIMES AND ALTITUDES

Events
Computer*

AET Actual Nominal

hr :min:see TFI, min:sec

:13:09 10:4;4

:13 :09 10:4:4 I

::0-_:],L 11:53

LR low scale

AVG G-on

Engine arm
Ullage
Ignition
FTP

Enable guidance

steering
Disable P-70 - P-71

p-63 mode ~eg
Noun 69 initiated

Noun 69 entered

PGNCS a~titude < 30K

__ ~ott1~_ recovery
LR high scale

LR-V data good

LR-H data good

Enable altitude updates
p-64

Redesignation enable
LR low scale

LR ant pos 2
LPD redesignation

(350 ft left)

Low gate (500 fi)
Att hold

p-66

A priori terrain
termination

R13:te of g~~_ce.J1t

Low level sign~l
yeJ.gcitY_I'easonab11ity

test failed ---

Velocity Reasonability
test passed

Z component of velocity

failed reasonability
test

Z component of velocity

passed reasonability
test

Terminate LR altitude
data

Landing

Engine disarm
AVG G-off

107:57:35

108:1:57
:2:15

:2:19
:2:25
:2:52

:3:11

:3:33
:3:47
:4:21

:4:49

:7:33
:8:47

:8:49
:9:09

:9:11

:9:35

:11:09

:11:51

:11:51

:11:51

:11:53

..---: 12:5-7-----
:13:07
:13:09

:14:19

:14:21

:14:33

:14:37

:14:59

:15:09

:15:15

:17:19

-30

0:08

0:00

0:27

0:~6
1:08
1:22

1:56 .
2:24

4:68

6:22
6:24 
6:44

6:46 .

7:10
8:44

9:26

9:26
9:26

9:28

10:32
10:42
10:4.4

11:54

11:56

12:08

12:12

12:34
12:4;4

"-i2 :50 .
14:5:4

-30

0:00

0:26

6:34

8:34

10:20

11:32

4~l355
47537

47503

46996

46459

44809

30015

22657
22486

20331

8190

2850

2699 _
507

360

333

154

99

95

39
8

*Computer AET time = LGC time - 40 min 2 sec.



APOLLO I~ UlNDING PHASE ALTITUDE PROfILE (REVERSE INT.!

J J i } J J ) 1

•••

II

,
.Hr'Ir'I1!l~ _Ca)lOmICll,.ICOlll'OlU.noN

-1.11
E""

,.i+i+"R=:r •• SAlMSCiFOD l' li' T!:qf-fr::t:t::;::t+I=i-:I~lsSIOM PLANNINC ANO AllALTSIS DIVISlON. __ ~ .. "I - . ~

...•.J..;i 9±t .::I~RANCH~ DATE d"12171. _ , ... ': .. I

:Hr: ~. BY ~,lil PLOT JIlIO ~ ! . y' _-:-r- l--T- - ~-- L":J .. ":'; .. ", .. I.
.r:: ':1.I:r'..., :cc I;~!' I ... I" or ri ! ' " .,' .. _I

.- r:=-:-H--:'L4 •.• ~Ic,,' •.. ,.. " -JH4 - .':::1 ....= H--- -+1 lli-lI:L:.: .. !' . " ... Ii++h-T§.t+=- ._~-- .-- ~i:i ::"'l~L:-:" .4 __ oll •• '. 'j

h~';ii,;i~~~:\~;;!:;,::j::i !>1:~~,~.l-~r·1=" .:-:r'- .. Ek·' .. ···· ..··,·ll'" 'J i

..~:~f;"~;c1iill,t~~!:~;::'i~
r~=R:E -ricc::;:: !?IC' .:;: u:: :I~l ,~1;rii' ;;:: :'::1:::1""!~~~+~t~~~~~~I-~:~ ;;;-: ~':-:; :~:i:::i ::;i I!:: :::-:-!~:'j~-;~.. --"5~ ,_ .. ~:: .. W ., ..•....;.+1. I, •.... ,

,~~ r' __:: ~~~ ~.~ ~::t:~~:;: !;:,. :' l:~+I~f!--,,· -,E-. , i:!: ""~i:rr;· ,I·'!· .., .
tttRti,.:', .'~ :- .::-, :;:~~::t:.;.~~~:~~~;-tr;~~:::::~i::l

, --.. FCH-' n:,~ , ., -- ' I,. t8- ._.~ .. ,. , .. ·1·t'·W'·· .. · ..~ ~ ~~... -.. n.:,:' - T'" I' ~

.~/' ··:t, ~~,.:tJi,~:~:;::j '~f~'f~
t +.l-- ,L H _'1 , •.. j. , " ': 'l>-+ 'Ir I

~~.• '<f! ~~~~ ~ !~,~:;~f,'~tillw:-L
-- - ~~ ·i:ttt~~ll·E!Fil-j-~·, i"r i"·,:U· " .• ·":··I:··!:
~-, ~~ ",-r., ~:~:~~:·~:=:+s+B~;~;;IH~~-H~;.-~::':~:l::;

",:-j:j:,.If-., t+t+i ii+' -- W,·,.n I.::!:!:.: ",: ' .. t·· 1.. ' .. ,. ·1 ··1·.:a±E - tt!:tt rt.:-n:, .1::-;.....- •. \-. t"., " " . ~h:"'-

~k ~~ ~;ti, t;g, ~k t.m l~ l~

1

;-'+1=: .c:+-+;-
d.j
E""

Fj::::j:j:

I.'
E""

+--1-;-

1.1
E""

) ) )

I.
E""

"
.,.

9.
E"'"

~

,.;:::i~+r.
1".,+-t-

_~~I-_:;t1
..
E"'"

~
~

7•
E"'"

,) J } .) .) ) }

"W

o·H

,
.- .•.~r-'

-->i:!f$~
*l't;t:tcr.

) ) )

··~EIS1t±~~t~

++1:-:
.z:..-h!

rl+m=1+I'rr~ ~.q:;H-'! .--•...-•• ~t-

~~i:.:

I

..
E"'"

,:l:',t'

J.

rI_~_•.•_

"'. 5•
E.02 £.02

,.
E"'"

i+tl+

I~'.~.,.,.-

Q. I. 2.
Et02 £..02

fWIMGE TO ~JIG ,.OUfl'. FT

-I.
E"'"

-.,I-CC::"_--t-..ri:rm-:r::t+=:T~"""

..
E"'"

tt

;:t

~,
fEe

(
,\ •. J )

'1~_CCOtf'lllO.l(::)Olf'O"'nQH

I
J J



,'...•.......•.....• ,.'... ~•... ~-_..~. · ...~----_..........••_~~..•.•~..- •.... _.••.• _ h __- .. ---- ~-'" '~'----"--~_ • ___ • __ •___ < • M _____ · ___ •• ____ • ___ '" .~. ,. ~____ .~_-.,

J
n1·1

\'\1'\~'\J
) . \I

)
"I:11]:}1']1JI) 11]I!I

I
.J

I J I ,

APOLLO 111 ALTITUDE VERSUS ALTI TU

DE RATE(REVERSEINT. )
.

·
ASAIMSCIFOO

~
II! '

ISSION PLANNING AND ANA~HIS ,-?iVISION

,, .
RANCH LAB DATE 2 12/

y

i/Mll
PLOT NO.

·.LV

· ,

· 1-
·

I, ,

t-r

,i)

· .~
~.i--

. !
·

·
,! , ; 1:;

. I
,:-~.~·

.,I'
II , !

'! r

"I
,! r I

: I I·
·

I ! ' j..-.:_'

'-r-i- i---r+-:- :·
·

\ i
j

I'~

·
t..+ ' ,' -~

-.
~.:p±

:t
+=

I
,

A=f

~L
,r

_I

..

· il
· 1-:

' I
. t-l-'

I ' L-1.--

T" '1

~
r- +--1 ;

, ;-r+++
+-

--

H+~ tt
+++.

H I f t--H-.T
ff:t:C

.+-

I,I r

. t-t:tilt&
L. t"t-.

~~.,- --: -- . -. - -.

-- ~j..~
"', I' I _!.r:j::-l ~ I , >+ j-. --j. I .L_·

I--"tl
J

. +'--.-.ij

- ._-~

:r
'd L

f-L -tt+ ~
1-""

I·

.:.qh~
t ~t· '·i, .

'1 1- :-\: t-It -1= - ... r;. f· -12. .,
-... ·

-11&.
-to.-8.-8.-,.-2.Q.2.. ~n1\JOE IlATE.Fr3

G

~-' ).:)0)))')))))0~):)) ))))):))))I)0")

••••01

mlfi?lfmnffrJ~ GRAPHICCOl\rmOlS COAPORATICNeUFFt



( (
MPAL .;-357 5

(

f-~

02:40

AfOI'OI/1[Jf.3'''; p- ~k

02: 20

NOMINAL
'--F LI GHT TIM E

ALLOWANCE

00:40 01:00 01:20 01:40 02:00

TIM E TO LANDIN G, M IN: SEC

00: 20

APOLLO 11
-----APOLLO 12

--,-AU10MATIC NOMiNA,L
® HOR I ZONTAL -I@7 r@

VELOCITY, FPS

o.
00: 00

600

200

400

100

500

ALTITUDE, 300
FT

Figure3':- LM altitude time histories for the landing phase.
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